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ZNTRC)DUCTION 

1.1 PURPOSE 

This s p e c i f i c a t i o n  d e f i n e s  t h e  requi rements  for adding t h e  Minimum Safe 
A l t i t u d e  Warning (MSAW) and Conflict Alert (CA) functions t o  a Mosaic 
En-Route Automated Radar Tracking System (EARTS-M). 
these f u n c t i o n s  i n c l u d e s  both  mod i f i ca t ions  and a d d i t i o n s  to the Mosaic 
EARTS (EARTS-M) o p e r a t i o n a l  software and t h e  alarm equipment necessa ry  
t o  p rov ide  the alerts to the a p p r o p r i a t e  c o n t r o l  p o s i t i o n s .  
and CA f u n c t i o n s  s h a l l  r e q u i r e  no more than an a d d i t i o n a l  two 16K memory 
modules when MSAW data base is 15,000 words or less. 
t h i s  mosaic so f tware  w i l l  be  u t i l i z e d  a t  a l l  EARTS facil i t ies.  

The a d d i t i o n  of 

The MAW 

For commonality, 

1.2 SCOPE 

Th i s  s p e c i f i c a t i o n  e s t a b l i s h e s  t h e  performance requi rements  for t h e  
o p e r a t i o n a l  and s u p p o r t  ( o f f - l i n e )  sof tware ,  the alarm equipment, and 
t h e  component and sys tem testing to be  performed to ensure the  
requi rements  have been met. 
to FAA s p e c i f i c a t i o n  FAA-E-2592a and supplement-1 to s p e c i f i c a t i o n  FAA- 
E-2592a. EARTS n i n c t i o n s  n o t  covered o r  modif ied by t h i s  supplement 
w i l l  be retained. 

This document is in tended  as a supplement 

DOCUMENTATION 

2.1 GOVERNMENT SPECIFICATIONS AND STANDARDS 

(a) FAA-E-2592a, Mosaic Software f o r  En Route Automated 
Supp lemen t-l Radar Tracking System (FARTS) 

Supplement-1, December 1982 

( b )  FAA-E-2592a EARTS S p e c i f i c a t i o n ,  J u l y  1 ,  1976 

(c l  NAS-MD-320 M u l t i p l e  Radar Data Process ing ,  December 
17, 1980 

( d )  NAS-MD-321 Automatic Tracking, December 17 ,  1980 

( e )  NAS-MD-318 Performance Criteria, December 17, 1980 

( f )  NAS-MD-325 Software Design Requirements, A p r i l  14 , 
7 980 

( 8 )  NAS-MD-323 Dynamic S imula t ion  of Radar Data, A p r i l  
14, 1980 

(h)  NAS-MD-322 Real Time Q u a l i t y  Cont ro l  of Radar Data, 
December 17, 1980 

(i) NASP-5105-15 NAS En Route S t a g e  A - Appl i ca t ion  
Subsystems, (Vol. 1I)September  24, 1979 

( 3 )  NASP-5149-17 NAS En Route S t a g e  A, Subsystem Design 
Data, Radar Processing and Tracking 
Subsystem, December 17, 1980 

-1 -  
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(p) FAA-STD-21 

2.2 SPERRY DOCLB.IENTS 

(a) PX 13417 

(b)  PX 12399 

( c )  ATC 11301 

( d )  PX 7971 

(e) ATC 24078 

(f) PX 6392 

( g )  ATC 24007 

(h)  ATC 25007 

(i) ATC 10101 

( 5 )  ATC 24019 

(k) ATC 24020 

(1) 

Nï TRACON Speciflcatlon, Ju ly  1,  1976 

Measage &try axzd Qecking, Apri l  14, 1980 

Local Outputs, Apr i l  14, 1980 

A i r  Traffic Control Handbook, 
January 1, 1980 

U.S* Department of Conmerce, Coast and 
Geodetic Survey, Special  Publication No. 8 - Formulas and Tables for t h e  Computation 
of Geodetic Posi t ions,  1952 

Configuration Management ( Contractor 
Requirements), August 7, 1981 

En Route ATC Tracking Functions Sumnary, 
January 5, 1981 

Expanded EARTS f o r  Multisensor Tracking 
with Mosaic Display, July,  1977 

EARTS Tracker Study Report, June, 1981 

Multisensor System Design Data,  
March 8, 1973 

Expanded Anchorage EARTS 
Operational Program 
Sizlng and Timing Analysis, December i981 

ARTS III Augmented Tracking Study Report, 
June, 1972 

EARTS Coding Specif icat ion,  January, 
1979 

. NY TRACON Coding Specif icat ion,  October, . 
1980 

ARTS Enhancement (Phase 11) Multisensor 
Tracking Study Report, May, 1976 (Draft)  

EARTS Mosaic Analysis, Preliminary Report, 
December, 1981 

EARTS Mosaic Analysis, Final Report, 
March, 1982 ' 

ARTS I I I - A ,  EARTS Architecture Expansion 
Study, October, 1981 

-2- 
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(m) ATC 24006 

(o) ATC 24022 

2.3 MISCELLANEOUS DOCLMENTS 

(a) MTR-6286 

( b) FPB-T-024 

(c l  LL Report  
No. 67 

( d )  SR-2 

(e)  FN-U-151 

( f )  6M-3474 

(i) 9805-T2-PDS2 

EARTS Computer Program h n c t i o n a l  
S p e c i f i c a t i o n ,  € a l ,  December 1979 

Mul t i sensor  Parallel  Tracking Level  Test 
and Evaluat ion Report ,  August, 1975 

EARTS M S A W K A  Analys is ,  b r c h ,  1983 

Mul t i sensor  U t i l i z a t i o n  in t h e  Terminal 
Area, March, 1973, ( M I T R E )  

Mul t i sensor  Tracking Study F i n a l  Report  
September, 1975, (APL) 

A Coimion Coordinate System f o r  t h e  
U t i l i z a t i o n  o f  Data from S e v e r a l  
Radars, September 13, 1954 

A Ste reograph ic  Coordinate System for 
the U t i l i z a t i o n  of  Data fYom Seve ra l  
Radar(MITRE), Harch, 1959 

Lincoln Laboratory,  Error Minimization 
i n  the S te reograph ic  P r o j e c t i o n ,  A p r i l  3, 
1958 

Lincoln Laboratory, Memorandum, SAGE 
System bta Conversion and Transformation,  
June 21,  1955 

AERA Concept Descr ip t ion ,  Draf t  of Sec t ion  
3, AERA System Descr ip t ion ,  J u l y  1980 
(MITRE Corp.) 

Computer Program Funct iona l  S p e c i f i c a t i o n  
for the Development of EARTS ûn-Line 
C e r t i f i c a t i o n ,  October 9 ,  1981 (IBS) 

Program Organizat ion and Design 
S p e c i f i c a t i o n  f o r  Cn-Line C e r t i f i c a t i o n  of 
EARTS, March 16, 1981 (IBS) 

Mul t ip l e  Radar Data Processing, February 
17, 1981 
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This s p e c i f i c a t i o n  p rov ides  t he  requi rements  for adding t h e  Minimum Safe 
A l t i t u d e  Warning (MSAW) and the  C o n f l i c t  Alert (CA) f u n c t i o n s  to  a 
Mosaic EARTS (EARTS-M) o p e r a t i o n a l  so f tware  program. The system shall 
be capable of p rov id ing  the necessa ry  c o n t r o l l e r  alerts t o  suppor t  bo th  
t h e  t e r m i n a l  area a i r  traffic c o n t r o l  and en-route  a i r  t r a f f i c  c o n t r o l  
func t ions .  The f 'unct ional  additions to EARTS-M inc lude  expansion of 
both  the o p e r a t i o n a l  and suppor t  software. 
by this s p e c i f i c a t i o n  are as follows: 

The f u n c t i o n a l  areas covered 

(a) Opera t iona l  Software changes inc lude :  

( 1 )  Addition o f  MSAW 

( 2 )  Addit ion of CA 

( 3 )  Addition of A l t i t u d e  Tracking 

(4) Change in Display ûu tpu t  

( 5 )  Addi t iona l  Keyboard E n t r i e s  

(6) Addi t iona l  Data E x t r a c t i o n  

( 7 )  Addi t iona l  Adaptat ion Data 

(b) Suppor t  Software Changes inc lude :  

( 1 )  Addi t iona l  Data Reduction 

( 2 )  Addi t iona l  Dab Base Generat ion and Maintenance 

-4- 
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3 .i OPERATIONAL REQUIRBiENTS 

3.1.1 A l t i t u d e  Tracking Algorithms 

The A i t i t u d e  Tracker is to be a suppor t ive  f u n c t i o n  for both MSAW and 
CA, and shall p r o c e s s  all tracks for which Mode-C or c o n t r o l l e r  entered 
ass igned ,  interim, and r e p o r t e d  a l t i t u d e  c a p a b i l i t y  is deflned.  Outputs  
f r o m  the A l t i t u d e  Tracker s h a l l  c o n s i s t  of, bu t  not be United t o ,  the 
fo l lowing:  

(a) Current  a l t i t u d e  of t h e  track; and 

( b )  Current rate of change in the a l t i tude  ( a l t i t u d e  v e l o c i t y ) .  

The A l t i t u d e  Tracker s h a l l  be capable of de te rmining  c u r r e n t  a l t i t u d e  
and a l t i t u d e  v e l o c i t i e s  for aircraf t  flying level p a t h s  as well as 
a i rcraf t  i n  c l imb/descent  status. Smoothing parameters used and 
r a t i o n a l e  f o r  these parameters shall b e  p resen ted  by the c o n t r a c t o r  a t  
time o f  t h e  c r i t i c a l  d e s i g n  review. 
c o n s i s t  o f  a v a l i d  Mode-C or c o n t r o l l e r  en te red  a s s igned ,  interim, and 
r e p o r t e d  a l t i t u d e  which has been a s s o c i a t e d  wi th  a track. 

i n p u t  t o  t h e  A l t i t u d e  Tracker s h a l l  

( c )  The A l t i t u d e  Tracker  shall have the c a p a b i l i t y  to determine 
reasonab iene i s  o f  t h e  Mode4 r e p o r t .  
fo l lows  : 

Reasonableness checks are as 

( 1 )  
minimm a l t i t u d e  va lue .  Values t o  be def ined  a t  t ime o f  system 
requi rements  rev ieu .  

Allow only  m d e 4  r e p o r t s  which are between a naximum and 

( 2 )  Define as unreasonable ,  Mode4 r e p o r t s  which would r e p r e s e n t  
an  excess ive  change in a l t i t u d e  or a l t i t u d e  v e l o c i t y  between 
s u c c e s s i v e  t r a c k  c o r r e l a t i o n s .  Parameters used and r a t i o n a l e  for 
these parameters shall b e  p resen ted  by the c o n t r a c t o r  a t  time of 
t h e  c r i t i ca l  des ign  review. 

De tec t ion  o f  a i rc raf t  i n  t r a n s i t i o n ( e . g . ,  from l e v e l  f l i g h t  to a s c e n t  or 
d e s c e n t )  shall be  r equ i r ed  f o r  the  A l t i t u d e  Tracker t o  suppor t  t h e  MSAW 
and CA func t ions .  A l t i t u d e  v e l o c i t y  is a measure o f  t h i s  t r a n s i t i o n  and 
the A l t i t u d e  Tracker shall be  r e spons ive  t o  such t r a n s i t i o n s .  A l t i t u d e  
v e l o c i t y  s h a l l  b e  c a l c u l a t e d  based on an  airczaft 's a l t i t u d e  r e p o r t .  
The a l t i t u d e  v e l o c i t y  shall t hen  be used a long  w i t h  the h o r i z o n t a l  
v e l o c i t y  to project  c o n f l i c t  w i t h  t e r r a i n .  

3.1.2 M i n i m  Safe A l t i t u d e  Warning (MSAW) 

The MSAW f u n c t i o n  s h a l l  u s e  a i rc raf t  three dimensional  p o s i t i o n  and 
v e l o c i t i e s  to determine p o t e n t i a l  c o n f l i c t  w i t h  terrain and 
o b s t r u c t i o n s .  It s h a l l  a l e r t  t he  c o n t r o l l e r s  bo th  v i s u a l l y  and a u r a l l y  
to these p o t e n t i a l  c o n f l i c t s ,  a l l owing  time ta adv i se  aircraft  o f  
e v a s i v e  a c t i o n s  necessary  to  r e s o l v e  t h e  c o n f l i c t .  M S A W  s h a l l  be  added 
t o  the mosaic EARTS o p e r a t i o n a l  software program. 
in concept  and shall n o t  degrade EARTS tracking. 
Mode4 capabi l i ty  or c o n t r o l l e r  e n t e r e d  a s s igned ,  interim, and r epor t ed  
a l t i t u d e s  which are a s s o c i a t e d  wi th  a n  EARTS c o n t r o l l e r  sha l l  be 
cons idered  e l i l g i b l e  f o r  MSAW processing. 

It shall be modular 
Only a i r c r a f t  wi th  
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I n p u t s  to t h e  MSAW task s h a l l  c o n s i s t  of c u r r e n t  lateral  p o s i t i o n  and 
v e l o c i t y  &ta from the EARTS tracker and c u r r e n t  aircraft a l t i t u d e  and 
rate of a l t i t u d e  change data fiom t h e  b l t i t ude  Tracker Atnc t iona l ly  
described in parag raph  3.1.1 . 
Since EBRTS-M is a combination of En Route and terminal a i r  traffic 
c o n t r o l ,  the MSAW f 'unction shall apply not  on ly  t o  (1) g e n e r a l  terrab, 
b u t  also to (2)  approach pa th  monitoring. F u n c t i o n a l  capabilities and 
a lgo r i thms  t o  be  u t i l i z e d  are described in the fo l lowing  paragraphs.  

3.1.2.1 General  Terrain Monitoring Algorithms 

A p o t e n t i a l  terrain hazard shall be detected by comparing the  c u r r e n t  
and p r e d i c t e d  a l t i t u d e  w i t h  a minimum a l t i t u d e  value.  
a l t i t u d e  shall be determined as a h inc t ion  of  the a l t i t u d e  change rate 
and a warning time parameter.  
parameter and is based on p r o j e c t i n g  ahead the c u r r e n t  f l i g h t  pa th  rinn 
parameter  seconds look-ahead time. The warning time parameter s h a l l  be 
chosen such that a t imely  de termina t ion  o f  p o t e n t i a l  c o n f l i c t  can  occur  
wi thout  p r e d i c t i o n  e r r o r s  bu i ld ing  to cause a false c o n f l i c t  
de terminat ion. 

The predicted 

Warning time parameter  is a system 

The g e n e r a l  terrain nrap shall be  modeled by convex polygons over lay ing  
the c o n t r o l l e d  a i r s p a c e  area of fnterest. 
e i t h e r  a higher  or lower a l t i t u d e .  
safe a l t i t u d e  associated w i t h  it. 

Enclosed polygons shall be a t  
Each polygon sha l l  have a minimum 

The p r e s e n t  track p o s i t i o n  and the  M S A W  p red ic t ed  track p o s i t i o n s  within 
two minu tes  ( sys t em parameter) shall  be used to i d e n t i f y  t he  polygons t o  
be used for a l t i t u d e  comparison. 
based on the c u r r e n t  track p o s i t i o n  and the c u r r e n t  track v e l o c i t y .  

The p r e d i c t e d  track p o s i t i o n  s h a l l  be 

All a i r c r a f t  which are as soc ia t ed  w i t h  an EARTS-M c o n t r o l l e r  and are 
c u r r e n t l y  in o r  predicted i n t o  the airspace o f  an EARTS def ined  a i r p o r t  
area shall be considered for Approach Pa th  Monitoring. 
will be desc r ibed  in paragraph 3.1.2.2. 

This  f u n c t i o n  

The g e n e r a t i o n  o f  a c o n t r o l l e r  a le r t  sha l l  be  based upon t h e  repeated 
d e t e c t i o n s  (system parameter) o f  a hazardous condi t ion .  When a 
hazardous c o n d i t i o n  is determined by the General  Terrain Monitoring 
Function, bo th  a u r a l  and v i s u a l  alerts shall  be g i v e n  t o  the  c o n t r o l l e r .  
These a l e r t s  are descr ibed  i n  paragraph 3.1.4 and paragraph 3.1.5. 

-6- 
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c 

3.1.2.2 Approach P a t h  Monitoring 

Approach Pa th  Monitoring shall be  u t i l i z e d  whenever an aircraft's 
c u r r e n t  or p r e d i c t e d  p o s i t i o n  is w i t h i n  an EARTS def ined  a i r p o r t  area. 
Approach pa th  monitor ing shall a l s o  apply  to a defined a i r p o r t  area 
where ASR d a t a  is no t  a v a i l a b l e  and LRR data is the only  available adar 
data.  A p o t e n t i a l  approach p a t h  terrain hazard shall be detected by 
comparing the c u r r e n t  and p r e d i c t e d  a l t i t u d e  w i t h  a minirmm a l t i t u d e  
va lue .  The p r e d i c t e d  a l t i t u d e  s h a l l  be a f u n c t i o n  of the  a l t i t u d e  
change rate and a warning time parameter. 
Path Monitoring w i l l  be m n i t o r i n g  a s u b s t a n t i a l  number o f  low-flylng,  
maneuvering a i rc raf t ,  t h e  approach p r e d i c t i o n  time (system parameter )  
s h a l l  b e  nominally one minute. 

Due to  the f a c t  that Approach 

The a i r p o r t  airspace i a  de f ined  by a convex polygon and a n  a l t i t u d e  
above the a i r p o r t  encompassing a l l  runways a t  the a i r p o r t .  The 
a lgo r i thm s h a l l  detemine whether t h e  a i r c r a f t  is a r r i v i n g / d e p a r t i n g  the  
a i r p o r t  airspace and if ao, which runway it is associated with.  
U t i l i z ing  t h i s  i n f o r m t i o n ,  the c u r r e n t  and pred ic t ed  a l t i t u d e  s h a l l  be 
compared to a l l  m i n i m u m  safe a l t i t u d e  v a l u e s  which are de f ined  a long  the 
p red ic t ed  approach path.  Overflights s h a l l  be a p p r o p r i a t e l y  ca t egor i zed  
and then n o t  processed  by approach pa th  monitoring. 

The gene ra t ion  of a c o n t r o l l e r  a ler t  sha l l  be  based upon the  r e p e a t e d  
d e t e c t i o n s  o f  a hazardous cond i t ion .  When a hazardous c o n d i t i o n  is 
determined by the Approach Pa th  Monitoring func t ion ,  both a u r a l  and 
v i s u a l  a le r t s  shal l  be g iven  t o  the c o n t r o l l e r .  
descr ibed  in paragraph 3.1 .4 and paragraph 3.1.5. 

3.1.3 C o n f l i c t  Alert ( C A )  

These a ler ts  are 

C o n f l i c t  Alert u s e s  p r e d i c t e d  a i rcraf t  p o s i t i o n  t o  monitor p o t e n t i a l l y  
hazardous c o n f l i c t s  between a i r c ra f t ,  and to a le r t  the c o n t r o l l e r  when 
safe s e p a r a t i o n  c r i te r ia  are be ing  v io l a t ed .  The a le r t  s h a l l  be  
p re sen ted  bo th  v i s u a l l y  and a u r a l l y ,  a l lowing  t ime to a d v i s e  the 
aircraft o f  a c t i o n s  necessary  to r e s o l v e  t h e  c o n f l i c t .  

Cnly a i rcraf t  w i t h  Mode4 c a p a b i l i t y  o r  c o n t r o l l e r  en te red  a s s igned ,  
i n t e r i m  and r e p o r t e d  a l t i t u d e  shall b e  e l i g i b l e  f o r  CA processing. 
a l e r t s  shall  only  be de tec t ed  when one o f  the aircraf t  in a c o n f l i c t i n g  
p a i r  is a s s o c i a t e d  w i t h  an  EARTS c o n t r o l l e r .  
be able t o  apply avoidance procedures t o  the  a i rcraf t  equipped w i t h  
Mode4  or t h e  a i rcraf t  wi th  c o n t r o l l e r  en te red  ass igned ,  interim, or 
r epor t ed  a l t i t u d e .  

CA 

The EARTS c o n t r o l l e r  shal l  
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c 

3.1.3.1 Primary F i l t e r  Algorithms 

A Primary F i l t e r  s h a l l  be provided to limit t h e  number of track p a i r s  
passed on to the c o n f l i c t  d e t e c t i o n  a lgor i thms.  
C o n f l i c t  A l e r t  func t ion ,  each e u g i b l e  aircraft ( track) in t he  system 
must be compared to  every other track i n  the system to determine if a 
p o t e n t i a l  c o n f l i c t  exists. 
then  the number o f  track p a i r s  is ( I ? - N ] R .  The number of track p a i r s  
becomes extremely large as  t h e  number of  tracks increases. 
complete c o n f l i c t  a l e r t  p rocess ing  on all these p a i r s  would r e q u i r e  so 
much process ing  so as t o  overload t h e  system. 
t h e r e f o r e  be used to reduce t h i s  number o f  p a i r s  t o  a nianageable l e v e l .  
That is, some method must b e  used which e l i m i n a t e s  those  p a i r s  t h a t  
could  not  p o s s i b l y  be in c o n f l i c t .  The r a t i o n a l e  t o  be used in the  
d e s i g n  of  t h e  Primary Fi l te r  s h a l l  be presented  to the  FAA f o r  approval  
a t  the systems requirements  review. 
c o n t r a c w r ' s  f i n a l  approach ta t he  Primary F i l t e r  a l g o r i t h m  dur ing  t h e  
c r i t i c a l  des ign  review. 

In  order to do the 

If t h e  n mber of tracks in the system is N, 

To do 

Some method mst 

FAA shal l  a l s o  approve the 

3.1.3.2 C o n f l i c t  Detec t ion  Algorithm 

The Conflict Detect ion Algorithm s h a l l  de te rmine  i f  a c o n f l i c t  s i t u a t i o n  
exists f o r  each track p a i r  t h a t  pas ses  through t h e  Primary F i l t e r .  
d e t e c t i o n  a lgor i thms shall  use  t he  la teral  pos i t i on -and  v e l o c i t y  data 
from the  EARTS-M t r a c k e r ,  and the a l t i t u d e  and a l t i t u d e  v e l o c i t y  from 
t h e  A l t i t u d e  Tracker descr ibed  in paragraph 3.1 .1 . 
be capable  of  handl ing  m u l t i p l e  c o n f l i c t  s i t u a t i o n s ,  p a r a l l e l  approach 
si t u a  t io n s  , converging app roach si t u a  t i o n s ,  mneuv  e r ing  con f Uc t 
s i t u a t i o n s  and both  c u r r e n t  and predicted v i o l a t i o n s .  
sha l l  b e  parameter ized in such a manner as to  allow the a lgor i thms t o  b e  
s e n s i t i z e d  t o  unique s i t e  cond i t ions .  

The 

The a lgor i thms shal l  

The a lgo r i thms  

The gene ra t ion  o f  a c o n t r o l l e r  alert s h a l l  be  based on r epwted  
d e t e c t i o n s  (system parameter) or p r e d i c t i o n s  (system parameter)  o f  
a i r c r a f t  s e p a r a t i o n  v i o l a t i o n .  
(system parameter) shall be  chosen such that a t ime ly  de termina t ion  of 
p o t e n t i a l  c o n f l i c t  can  occur  wi thou t  p r e d i c t i o n  e r r o r s  b u i l d i n g  to cause 
a false c o n f l i c t  de te rmina t ion .  Quant iza t ion  o f  t h e  s e p a r a t i o n  
v i o l a t i o n  sha l l  b e  presented  by the c o n t r a c t o r  t o  the FAA for approval  
a t  time o f  system requirements  review and further refined during the 
c r i t i ca l  d e s i g n  review. The c o n t r o l l e r  a ler ts  are described in 
paragraph 3.1.4 and paragraph 3.1 - 5 .  

The number o f  repeated d e t e c t i o n s  

-8-  
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3.1.4 Display  Output 

The Ainc t iona l  r equ i r emen t s  fo r  c o n t r o l l e r  v i s u a l  n o t i f i c a t i o n  of 
a i rcraf t  v i o l a t i n g  MSAW or CA g u i d e l i n e s  are d e f i n e d  below. MSAW axxi CA 
s imul t aneous  alerts s h a l l  bo th  timeshare and b l i n k  using d a t a  f i e l d  7. 
Both MSAW and CA are d i s c u s s e d  in s e p a r a t e  paragraphs.  

The fo l lowing  d i s p l a y  formats  s h a l l  be provided. 

3.1.4.1 F u l l  Data Block (FDB) 

When a n  a i r c r a f t  has  been p r o j e c t e d  as v i o l a t i n g  or c u r r e n t l y  is 
v i o l a t i n g  a minimum a l t i t u d e ,  the character "MSAW" sha l l  be d i s p l a y e d  in 
f i e l d  7 o f  t h e  FDB. The c h a r a c t e r s  " M S A W "  s h a l l  b l ink  and the f i e l d  
shall time-share wi th  other data  i t ems  in f i e l d  7 on a c y c l i c  b a s i s .  A 
h igh  i n t e n s i t y  v e c t o r  from t h e  track p o s i t i o n  t o  t he  p o i n t  of MSAW 
i n t r u s i o n  s h a l l  be d i sp layed .  The adapted minimm warning a l t i tude f o r  
t h e  a r e a  when t h e  c o n f l i c t  is p r e d i c t e d  to occur  s h a l l  b e  d i sp l ayed  a t  
the p o i n t  o f  c o n f l i c t .  This a l t i t u d e  shal l  also be b l ink ing .  

The c o n t r o l l e r  shal l  have t he  c a p a b i l i t y  to select/ inhibit  t he  d i s p l a y  
of the h igh  i n t e n s i t y  v e c t o r  and the  adapted m i n i m u m  warning a l t i tude  a t  
h i s  c o n t r o l  p o s i t i o n .  

When an  a i r c r a f t  is i n h i b i t e d  from MSAW process ing  the t y p e  o f  i n h i b i t  
shall be i n d i c a t e d  by the i n d i c a t o r s  WOFF" (MSAW a le r t s  are suppressed 
f o r  a s p e c i f i c  a i r c r a f t  u n t i l  e i t h e r  t h e  a l e r t  s i t u a t i o n  Fs terminated 
or t h e  a i rcraf t  is handed-of f )  or "MIFF" (MSAW a le r t s  are permanently 
suppressed  f o r  a s p e c i f i c  a i r c r a f t )  in M e l d  7 o f  t h e  FDB. 

A c o n t r o l l e r  s h a l l  b e  alerted to a c o n f l i c t  s i t u a t i o n  between two tracks 
as fo l lows:  

(a)  
full data block o f  both tracks. 

The b u n k i n g  characters "CA" s h a l l  appea r  in M e l d  7 of  t h e  

( b )  
d i r e c t i o n  of  t h e  heading. C o n t r o l l e r  shall have the c a p a b i l i t y  t o  
s e l e c t / i n h i b i t  t he  v e c t o r s  a t  h i s  c o n t r o l  p o s i t i o n .  

Vectors sha l l  be d i sp layed  from each t r a c k  ex tending  in the 

3.1.4.2 P r i o r i t y  Scheme 

Con t rac to r  s h a l l  develop a p r i o r i t y  a l l o c a t i o n  d i s p l a y  system f o r  
d i s p l a y  of MSAW/CA FDBs. This a l l o c a t i o n  system shall c o n s i s t  o f  
dropping l e s s o r  p r i o r i t y  data such as s i n g l e  symbols. P r i o r i t y  
a l l o c a t i o n  system shall be d i s c u s s e d  du r ing  the system requi rements  
review with f ï n a l  d e c i s i o n  nade d u r i n g  t h e  c r i t i c a l  d e s i g n  review. 
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3.1.4.3 LAICA Alert List 

Each c o n t r o l l e r  s h a l l  have a LA/CA Alert List cont inuous ly  d isp layed  
when enabled and the t a b  list shall be capab le  of being relocated 
anywhere on t h e  screen.  This list shall be  capable  of handling f i v e  
(system parameter )  e n t r i e s .  This list shall contain alerts associated 
w i t h  this c o n t r o l l e r  p o s i t i o n .  

Each l i n e  f o r  t h e  M S A W  alert  s h a l l  b e  composed of t h e  fo l lowing  f ï e l d s :  

F i e l d  1 - Contains  t h e  a i rc raf t  i d e n t i f i c a t i o n  

F i e l d  2 - Conta ins  t h e  3 character aircraft  r epor t ed  a l t i t u d e  or 
the characters T S T W  

F i e l d  3 - Conta ins  t h e  characters n L û W  ALTw 

Each l i n e  for t h e  CA a l e r t  s h a l l  be composed o f  t h e  fo l lowing  f i e lds :  

F i e l d  1 - Contains  the a i rcraf t  i d e n t i f i c a t i o n  o f  the flrst 
aircraft  

F i e l d  2 - Conta ins  t h e  c o n f l i c t  v i o l a t i o n  a l t i t u d e  

F i e l d  3 - Contains the aircraf t  i d e n t i f i c a t i o n  o f  t h e  second 
a i r c r a f t  (beacon code i f  unassoc ia t ed )  

The most r e c e n t  tracks to e n t e r  a ler t  s t a t u s  s h a l l  be d i sp layed  on Arie 
1 . Up to f ï v e  (system parameter)  a le r t s  may d isp layed  in t h e  Ust 
b e f o r e  the message nOVERFLOWn is disp layed .  I f  a t r a c k  is in MSAW a le r t  
status and becomes a coast track, the  characters " C a w  s h a l l  r e p l a c e  t h e  
r e p o r t e d  a l t i t u d e  d i sp layed  i n  f i e l d  2. If MSAW or  CA t imes-out for a 
p a r t i c u l a r  t r a c k ,  or an M S A W  or CA i n h i b i t  keyboard e n t r y  is made, a l l  
a le r t  p r e s e n t a t i o n s  and alarms s h a l l  be deleted. 

A l l  above de f ined  v i s u a l  d i s p l a y  items shall  be  under c o n t r o l l e r  d i s p l a y  
op t ion  c o n t r o l .  Keyboard e n t r i e s  to i n h i b i t  or enab le  d i s p l a y  f u n c t i o n s  
f o r  MSAW or CA are d i scussed  in paragraphs  3.1.6.1, 3.1.6.2, and 
3.1.6.3. 

3.1.4.4 System Da ta  Area 

If MSAW has been i n h i b i t e d  f o r  t h e  system or f o r  a p a r t i c u l a r  c o n t r o l l e r  
p o s i t i o n ,  a message shall be d i sp layed  in the  system d a t a  area. 
"MSAW O F F  - GTn is d i sp layed ,  General  Terrain Monitoring is off. When 
%SAW OFF - APn is d i sp layed ,  Approach Pa th  Monitoring is off .  When 
"MSAW OFF - AP GTw is d i sp layed ,  both General  Terrain Monitoring and 
Approach Pa th  Monitoring are turned  o f f .  If CA has been i n h i b i t e d  f o r  
t h e  system o r  f o r  a p a r t i c u l a r  c o n t r o l l e r  p o s i t i o n ,  a message s h a l l  be  
d i s p l a y e d  in  the system data area. When "CA OFF - APn is d i sp layed ,  
A i r p o r t  Monitoring is off .  When "CA O F F  - Ein is d i s p l a y e d ,  En Route 
Monitoring is o f f .  When "CA OFF - AP ERn is d i sp layed ,  both Airpor t  
Monitor ing and En Route Monitoring are turned  off.  

When 
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3.1.4.5 Simultaneous MSAW and CA Alerts 

Cont rac tor  shall prov ide  approach to handling simltaneous MSAW and CA 
alerts a s s o c i a t e d  with one or more aircraft. Cont rac tor ' s  approach 
shall be d i scussed  dur ing  the system requirements  review with final 
d e c i s i o n  made du r ing  t h e  critical d e s i g n  review. 

3.1.5 Aural A l a r m  a t p u t  

An Aural  Alarm Cont ro l  bit (AACU) shall p rov ide  a n  a u d i b l e  alarm f o r  
MSAW and CA a ler ts .  
and a l l o w  i s o l a t i o n  o f  a n  alarm to a s p e c i f i e d  area of t h e  c o n t r o l  room 

This unit shall be under o p e r a t i o n a l  program con to1  

Whenever either an MSAW or CA aler t  is presented ,  the a u r a l  alarm device 
s h a l l  be  sounded from one to t h i r t y  ( s i t e  parameter)  seconds. 

The a u r a l  alarm c o n t r o l  unit s h a l l  be able to hanäle up t o  6 alarms. 
these six alarms, a maximum of f i v e  may be  remote alanas. 

Of 

Tra in ing  tracks shall n o t  a c t i v a t e  MSAW or CA a u r a l  alarms. 

3.1.6 Keyboard E n t r i e s  

The fo l lowing  paragraphs describe t h e  keyboard o p e r a t i o n a l  f u n c t i o n s  
necessa ry  to c o n t r o l  the MSAW/CA fùnc t ions .  

3.1.6.1 Comnon MSAW/CA Keyboard E n t r i e s  

(a )  Relocate LA/CA Alert L i s t  a t  t h i s  c o n t r o l  p o s i t i o n .  This is a 
s i n g l e  a l e r t  list c o n t a i n i n g  LA/CA a le r t  data. The format  of t h i s  
e n t r y  and i ts  v a l i d a t i o n  c r i te r ia  are as  fol lows:  

Ent ry  Format: 

( 1  1 
(2 )  

Depress Multi-Function - T(space)M 
Depress SLEW ENTER a t  d e s i r e d  l o c a t i o n  

VaUda t ion  Criteria: Resu l t ing  Error Message: 

Extraneous Data Entered FOlMAT 
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( b )  
p o s i t i o n .  
as follows: 

EnableAlisable Display of t h e  U / C A  Alert L i s t  a t  t h i s  c o n t r o l  
The format of t h i s  en t ry  and i ts  va l ida t ion  cri teria are 

Entry Format: 

( 1  Depress Multi-Function - T(space)M 
(2) Depress ENTER 

Validat ion Criteria: Resulting Er ro r  Message: 

FO €MAT M n o t  entered c o r r e c t l y  

3.1.6.2 MSAW Keyboard En t r i e s  

Con t r o  11 e r WD En tr l e  s : 

(a )  Spec i f i c  Instance Inh ib i t /Se lec t  Track fo r  MSAW Output. The 
format of  this ent ry  and its va l ida t ion  cr i ter ia  are as follows: 

Entry Format: 

( 1 )  Depress  F12 Key (MA) 
( 2 )  Enter OK: Optional 
(3)  
( 4 )  Enter Aircraft Ident i ty :  ACID, discrete beacon 

( 5 )  

Depress SPACE ( i f  OK entered)  

code, or SLEW coord ina tes  
Depress ENTER( OF SLEW ENTER as appropr ia te )  

Val idat ion Criteria: Resul t ing Error Message: 

OK is entered from a niaintenance o r  ILL M C T  

Inva l id  i d e n t i t y  data is entered 
No FDF corresponds t o  t h e  entered 

Extraneous data is entered FORMAT 

BANS pos i t i on  
FOFû4AT 
ILL TRK 

i d e n t i t y  

Iden t i f i ed  FDF is not  con t ro l l ed  by 
e n t e r e r  (or the e n t e r e r ' s  
paired pos i t i on )  and OK is 
not en t e  red 

s to re ,  or handoff s t a t u s  

ILL POS 

The i d e n t i f i e d  FDF is i n  f l i g h t  plan,  

A/C no t  i n  alarm s t a t u s  

ILL TRK 

ILL TRK 

-12- 
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(b) Enablemisable  t h e  d i s p i a v  of t h e  MSAW h igh  i n t e n s i t y  vec tor  
and t h e  adapted minimm warniw al t i tude  at t h i s  c o n t r o l  
pos i t i on .  
criteria are as foiiows: 

The format of this en t ry  and its va l ida t ion  

Entltry Format: 

( 1 )  Depress F12 Key (MA) 
(2) Depress t 
( 3 )  Depress SPACE (Optional) 
( 4 )  
( 5 )  Depress ENTER 

Enter ON or en te r  OFF 

Validation Q-iteria Resulting Error  Message: 

0 ON or íJ OFF entered inco r rec t ly  
Enterer  is pa i r ed  w i t h  two pos i t i ons  
Extraneous d a t a  is entered 

Fû EPIAT 
IL F'NCT 
FOBíAT 

Supervisory PVD Ent r ies  : 

(a )  EnableAlisable MSAW processing for a spec i f i c  track, 
inde f i n  i te ly . 

The f o r m t  o f  t h i s  en t ry  and its va l ida t ion  c r i t e r i a  are as 
follows: 

Entry Formt :  

( 1  1 Cepress F12 Key (MA) 
( 2 )  Enter aC - Optional 
( 3 )  
( 4 )  Enter A i r c r a f t  Ident i ty :  ACID, d i s c r e t e  

& p r e s s  SPACE ( i f  ûK entered)  

beacon code, tabular U n e  ident i f ie r ,  or SLEW 
coordina tes 
Depress SPACE ( i f  SLEW n o t  entered) 

Depress ENTER or SLEW as appropr ia te  

(5) 
(61 &ter I 
( 7 )  

Validation Criteria : Resulting Error  Message: 

OK is entered from a maintenance IiL FNCT 

Inval id  i d e n t i t y  da t a  is entered 
InvaUd t a b - l i n e  i d e n t i f i c a t i o n  IL LINE 

or BANS p o s i t i o n  
FO MAT 

en tered 

i d e n t i f i c a t i o n  entered 

i d e n t i f i c a t i o n  entered and en te re r  
is paired with two pos i t i ons  

No FDF corresponds t o  t h e  entered 
i d e n t i t y  

Extraneous data ia entered 

by the e n t e r e r  (or the enterer's 
paired pos i t i on )  and OK is no t  
entered 

Inva l id  p o s i t i o n  in t ab - lhe  ILL POS 

Single  cha rac t e r  tab- l ine  IU, FNCT 

I L  TRK 

FO MAT 
Iden t i f i ed  FDF is no t  cont ro l led  ILL POS 

I no t  e n t e r e d  c o r r e c t l y  FOEPIAT 
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CDT SMS Entries: 

(a> Enable/Disabie MSAW MonitorinR fo r  t h e  system. The format of 
this en t ry  and its v a l i d a t i o n  cri teria are as follows: 

Entry Format: 

En te r  ïX M S A W  ON, or 
TE; MSAW OE" 

Val ida t ion  Criteria : Resulting Er ro r  Message: 

TK n o t  entered c o r r e c t l y  
M S A W  ON or MSAW OFF 

not entered c o r r e c t l y  

CDT ILL FOlùáAT 
OPRND ERR 

(b) Enableidisable  t h e  d i s p l a y  of M S A W  warnings (Approach 
MonitorinR and General Terrain Monitor ind f o r  the indiv idua l  
c o n t r o l  pos i t ions .  The format o f  this ent ry  and i ts  v a l i d a t i o n  
c r i t e r i a  are as follows: 

Entry Format: 

En te r  TK M S A W  
D e p r e s s  SPACE 
En te r  ON or OFF 
Depress SPACE 
En te r  GT or AP: Optional  - If n e i t h e r  GT (General 
Terrain)  nor AP(Approach Path) is entered,  both are  
enabled /d isab led  
D e p r e s s  SPACE 
Enter  ALL or a c o n t r o l l e r  synbol  
Depress SPACE: 
En te r  a c o n t r o l l e r  synbol  
D e p r e s s  ENTER 

Cptional and r epea tab le  ( w i t h  9) 

If ALL is n o t  entered,  only those c o n t r o l  pos i t i ons  spec i f i ed  are 
enable/disabled. If ALL is entered,  all c o n t r o l  p o s i t i o n s  are 
enab led /d i sab led  except those specif ied.  If e i t h e r  GT or AP is 
spec i f i ed ,  t he  s t a t u s  o f  t h e  other  is unchanged. 

Val ida t ion  Criteria: Resulting E r r o r  Message: 

TK n o t  en tered  c o r r e c t l y  CDT ILL FOIMAT 
M S A W  ON o r  M S A W  OFF OPRND ERR 

GT, A P ,  or ALL entered inco r rec t ly  OPRND ERR 

Extraneous &ta entered OPRND ERR 

entered i n c o r r e c t l y  

Invalid c o n t r o l l e r  s y r b o l  entered I L  P O S  

-14- 
 
 

Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=, 
05/06/2003 13:48:01 MDT Questions or comments about this message: please call
the Document Policy Management Group at 1-800-451-1584.

-
-
`
`
,
,
`
,
,
,
,
`
,
`
`
,
`
,
,
,
,
`
`
`
,
`
,
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



FAA-E-2592 R E V  A SUPP 2 9003329 004LLOh 634 = 

CDT E n t r i e s :  

(a) Request a p r i n t o u t  a t  t h i s  CDT o f  t h e  c u r r e n t  MSAW status: 
The f o r m t  o f  this e n t r y  and i ts  v a l i d a t i o n  cri teria are as 
f0Uows: 

Entry  Format: 

Enter TK MSAW 

V a l i d a t i o n  Criteria Resu l t ing  E r r o r  Message: 

TK n o t  e n t e r e d  c o r r e c t l y  
MSAW n o t  en tered  c o r r e c t l y  

CDT ILL FOIMAT 
OPRND mR 

(b) 
c u r r e n t l y  i n h i b i t e d  Porn II'W or are c u r r e n t l y  in MSAW alarm 
s t a t u s :  The f o r m t  o f  this e n t r y  ard its v a l i d a t i o n  c r i t e r i a  are 
as follows: 

Request a p r i n t c u t  a t  this 'CDT o f  the t r a c k s  t h a t  are 

Ent ry  F o r m t :  

E n t e r  TK MSAW TRACKS 

V a l i d a t i o n  C r i t e r i a  Resu l t ing  Error Message: 

TK not  en te red  c o r r e c t l y  CDT ILL  FOIMAT 
MSAW TRACKS n o t  e n t e r e d  OPRND ERR 

c o r r e c t  l y  

-1 5- 
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, 

3.1.6.3 CA Keybmrd Ehtries 

Control ler  PVD Ehtries: 

(a) 
t h e  a l e r t  for  a s p e c i f i c  track pair  f o r  tuo mimtes (system 
parameter). 
are as follows: 

S p e ~ í f i c  Ins t ance  Pa i r  Inhibit/Select - To i n h i b i t  ( o r  select)  

The f o r m t  o f  this entry and i ts  v a l i d a t i o n  criteria 

Entry F o r m t :  

( 1 )  Depress F11 Key (CA) 
(2) Enter a: @tioria1 
(3)  
(4) Enter Aircraft Ident i ty:  E I D ,  d i s c r e t e  beacon 

(5) 
( 6 )  En te r  Aircraft I d e n t i t y :  ACID, d i sc re t e  beacan 

( 9 )  

Depress SPACE (if Q( entered)  

code, or SLEW coordinates  
Depress SPACE ( I f  s i e w  no t  entered)  

code, or SLEW coordirrates 
Depress BiTE3 or SLEW as  appropr i a t e  

Validation Q-iteria: Resulting Error Message: 

ILL FNCT 

FOWAT 
ILL TRK 

IiL TRK 

OK I s  entered Porn a maintenance 

Inva l id  i d e n t i t y  data is entered 
No FDF corresponds to ei ther  

No FDF corresponds t o  an entered 

Ex t ranea i s  data ia entered FORMAT 
Neither i d e n t i f i e d  t rack is con t ro l l ed  ILL POS 

or BANS p o s i t i o n  

entered i d e n t i t y  

ACID or d i s c r e t e  beacon code 

by the e n t e r e r  (or the e n t e r e r ' s  
paired p o s i t i o n )  ani OK ia not entered 

p h n ,  suspend, or store status 
ILL TRK E i t h e r  i d e n t i f i e d  FDF is i n  f l i g h t  

No ADF corresponds to an entered SLEW IL t  TRK 
The sa= track is i d e n t i f i e d  twice ILL FNCT 
A / C  n o t  in alarm s t a t u s  IL TRK 
Track p a i r  inhibi t  t a b l e  is full ILL M C T  
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( b )  
pos i t i on .  

E n a b l e l d i s a b l e  t h e  d i s p l a y  of the  CA vectors a t  this c o n t r o l  
The f o r m t  o f  this entry a d  its va l ida t ion  cri teria are 

as follows: 

Entry Format: 

( 1 )  Depress F 1 1  Key ( C A )  
(2)  Depress # 
( 3 )  Depress  SPACE ( @ t i o n a i )  
( 4 )  Enter ON or Enter OFF 
(5) Depress f i t e r  

Val idat ion Criterla Resulting E r r o r  Message: 

B ON o r  t OFF entered inco r rec t ly  FûRIAT 
Enterer  is p a i r e d  wi th  two p o s i t i o n s  ILL MCT 
Extraneous data is entered FOEIMAT 

Supervisory PVD Entr ies  : 

(a)  Track Inh ib i t /Se lec t  - To i n h i b i t  (or select)  a l i  c o n f l i c t s  
for a s p e c i f i e d  track inde f in i t e ly .  The f o r m t  o f  this entry and 
i ts  va l ida t ion  c r i t e r i a  are as follows: 

Entry F o r m t :  

Depress F I 7  Key ( C A )  
Enter CK: @tiona1  
Depress SPACE ( i f  OK e n t e r e d )  
Enter Aircraft Ident i ty :  ACID, d i s c r e t e  beacon 
code, t abu ia r  line i d e n t i f i e r ,  or SLEW coordinates  
Depress SPACE ( i f  %EW not  entered)  
Enter  I 
% p r e s s  aTER or SLEW as  appropr ia te  

Val idat ion Criteria : Resulting Error  Message: 

OK is entered from a aaintenance ILL FNCT 

Inval id  i d e n t i t y  data is entered  FOiMAT 
Inv a U d t a b  - l in  e i d  en t i f i c  a t  ion  I iL  LINE 

or BANS p o s i t i o n  

en tered 
Inval id  pos i t i on  i n  tab-line 

i d  en tí  fica t ion en tered 
Single  character tab- l ine  ILL F'NCT 

i d e n t i f i c a t i o n  entered and en te re r  is 
pa i red  w i t h  two pos i t i ons  

No FDF corresponds t o  entered i d e n t i t y  ILL TRK 
Extraneous d a t a  is entered FO €MAT 
The iden t i f i ed  track is not cont ro l led  ILL POS 

ILL POS 

by the e n t e r e r  (or t he  e n t e r e r ' s  paired 
pos i t ion)  ard OK is not  entered 

No ADF corresponds to an entered SLEW ILL TAK 
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( b )  
for a specific track p a i r  i d e f i n i b e y .  The format o f  this en t ry  
and i ts  v a l i d a t i o n  cri teria are as follows: 

Track pa i r  I n h i b l t / S e l e c t  - to i n h i b i t  (or select) the a l e r t  

Entry Format: 

Depress F11 Key (CA) 
Enter OEC: @tiona1  
Depress SPACE ( i f  OR entered)  
&ter A i r c r a f t  Ident i ty:  ACID, d iscrete  beacon 
code, t a b u l a r  line i d e n t i f i e r ,  or SLEW coordinates  
Depress SPACE ( i f  SLEW not entered)  
En te r  Aircraft Iden t i ty :  ACID, discmte beacon 
code, t a b u h r  l i n e  i d e n t i f i e r ,  or SLEGI coordinates  
Depress SPACE ( i f  SLEW n o t  entered) 
&ter P 
Depress SLEW or ENTER as appropr i a t e  

Val idat ion C r i t e r i a :  Resulting Error Message: 

Track p a i r  i n h i b i t  t a b l e  is f u l l  IU FNCT 
OK is entered from a maintenance ILL FNCT 

Inva l id  i d e n t i t y  da ta  is entered 
Inva l id  tab - l i n e  i d  en t i f i c  a t ion ILL LINE 

Sing l e  character tab- l ine ILL FNCT 

or BANS p o s i t i o n  
FOIMAT 

entered 

i d e n t i f i c a t i o n  entered and en terer 
is p a i r e d  w i t h  two p o s i t i o n s  

entered i d e n t i t y  

or discrete beacon code 

No FDF corresponds to e i t h e r  

No FDF corresponds to  an entered A C E )  

Extraneous data is entered FOBíAT 
Neither i d e n t i f i e d  track is con t ro l l ed  IiL POS 

ILL TRK 

ILL TRK 

by the e n t e r e r  ( o r  the e n t e r e r ' s  paired 
pos i t i on )  ani OK is not  entered 

No ADF corresponds to an entered SLEW 
The same track is i d e n t i f i e d  twice IiL FNCT 
P n o t  entered c o r r e c t l y  FOIMAT 

ILL TRK 
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CDT SMS Ent r i e s :  

(a) Enab leDisab le  RI Route CA ProcessinR for t h e  svstem. The 
format of this ent ry  and its va l ida t ion  criteria are as  follows: 

Entry Format: 

Enter  TK CA ON or  
TK CA OFF 

Validat ion Cr i t e r i a :  Resulting Error  Message: 

CDT ILL FOFMAT 
OPRND ERR 

TK n o t  entered co r rec t ly  
CA ON o r  CA OFF not entered c o r r e c t l y  

( b )  
and En Route MonitorhR) f o r  t h e  ind iv idua l  c o n t r o l  posi t ions.  The 
f o r m t  o f  this ent ry  and i ts  va l ida t ion  cri teria a re  as follows: 

EnableIDisable the  d i s p l a y  of  CA iJaminRs (Airport  Monitorlnq 

Entry Formt :  

Enter  TK CA 
Depress SPACE 
Enter  &I or OFF 
Depress SPACE 
Enter  ER o r  A P s  O p t i o n a l  - if’ n e i t h e r  ER (en route)  

nor AP ( a i r p o r t s )  is entered, .  both are 
enab led /d i sab led .  

Depress SPACE 
En te r  ALL or a c o n t r o l l e r  s y h o l  
Depress SPACE: 
Enter  a c o n t r o l l e r  syabol 
Depress ENTER 

Q t l o r a l  and repea tab le  ( w i t h  9) 

If ALL is not  entered,  only those con t ro l  p o s i t i o n s  spec i f ied  are 
enabled/disabled. If ALL is entered, a l l  c o n t r o l  p o s i t i o n s  are 
enabledldisabled except those spec i f ied .  If e i t h e r  ER or AP is 
spec i f ied ,  the  status of the o the r  is  unchanged. 

Val idat ion Cr i t e r i a  : Resulting Error  Message: 

TK n o t  entered co r rec t ly  CDT ILL FORíAT 
CA O N  or CA OFF entered inco r rec t ly  OPRND ERR 
ER, AP or ALL entered inco r rec t ly  OPRND ERR 
Extraneous data e n t e r e d  OPRND ERR 

ILL  POS Inva l id  Cont ro l le r  S m o l  entered 
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CDT Ent r ies :  

(a) 
format of this ent ry  and its va l ida t ion  cri teria are as folllows: 

Request a p r i n t o u t  a t  t h i s  CDT o f  t h e  cur ren t  CA status. The 

Entry Format: 

Enter TK CA 

Val idat ion C r i t e r i a  : Resulting Error Message: 

TK n o t  entered co r rec t ly  CDT IIL FOT(MAT 
OPRND ERR CA n o t  entered c o r r e c t l y  

( b )  R a u e s t  a p r i n t a t t  a t  this CDT o f  t he  tracks that are 
cur ren t ly  i n h i b i t e d  from CA or are  cu r ren t ly  in CA a l e r t  s t a t u s :  
The f o r m t  o f  this ent ry  and its va l ida t ion  criteria are as 
follows : 

Entry F o r m t :  

Enter  TK CA TRACKS 

Val idat ion C r i t e r i a :  Resulting Error  kssage:  

TK n o t  entered co r rec t ly  
CA TRACKS n o t  entered OPRND E 3 R  

CDT ILL FOFMAT 

c o r r e c t  ly 
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3.1.6.4 Target Genemtor Keybcard &tries 

Cont ro l le r  PVD Ehtries: 

(a) Enable automtic f i n a l  approach and termination usinn svstem 
(Not s i t e )  parameters to  determine cuter marker: The format of 
this entry and its va l ida t ion  c r i t e r i a  are as follows: 

Entry F o r m t :  

( 1  ) .Depress  F15 Key (TG). 
(2) 

( 4 )  Enter Airport  ID .  
( 5 )  Enter  h n u a y  ID. 
(6) 

Enter Target I D  (0-63 or SLEW coordinates) .  
( 3 )  D e p r e s  N. 

& p r e s  ENTER or SLEW as appropriate .  

VaUdation Criteria : Resulting Error  Message: 

En te re r  is n o t  in Training I L  FNCT 
Inco r rec t  Form t / Inva l id  Data mmAT 

(b) I n h i b i t  tminirx t a m e t  t e rmimt ion  (miss& approach): The 
f o r m t  of  t h i s  en t ry  and its va l ida t ion  cri teria are as follows: 

& t r y  Formt :  

( 1  1 Depress F15 Key (TG). 
(21 

( 4 )  Depress  ENTER or SLEW a s  appropriate .  

Enter Target I D  (0-63  or SLEW coord imtes ) .  
(31 Depress #.  

Validat ion Criteria: Resulting Error  Message: 

Enterer  is not  in Training 
Inco r rec t  Forna t / Inva l id  &ta 

3 . 1 . 7  Data Extrac t ion  

ILL FNCT 
mmAT 

The capab i l i t y  shall e x i s t  fo r  on-line data =--action f o r  t h e  Al 
Tracking, MSAW and C A  fùnct ions.  'his d a t a  ex t rac t ion  sha l l  be 

i t u d e  

accompl.&ied by m d i f i c a t i o n  t o  t h e  Continuous Data Recording fùnct ion 
cu r ren t ly  e x i s t e n t  in the  EARTS ope ra t io ra l  prcgram. 
method and i d e n t i f i c a t i o n  of d a t a  f o r  ex t r ac t ion  is discussed in  t h e  
following paragraphs. 

Defin i t ion  of  

-21 - 
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3.1.7.1 A l t i t u d e  Tracking hta Extract ion 

An Alti tude Tracking, "AT" data class shall b e  added t o  the e x i s t e n t  
d a t a  classes u t i U z e d  by the F7, 1 keybœrd entries. A l t i t u d e  Tracking 
da ta  shall be  extracted in the a l t i tude  tracking f i n c t i o n  a t  the 
completion o f  t h i s  t racking fbnction. Data to be extracted shall a t  
least c o n s i s t  of the foliowing items: 

( a )  
( b )  Track riUrber w i t h  ACID, i f  a v a i l a b l e  
(c l  Current a i r c r a f t  a l t i t u d e  
( d )  

System time of  c u r r e n t  processing 

Rate o f  a l t i tude change (a l t i tude  v e l o c i t y )  

3.1.7.2 MSAW Data Extrac t i o n  

MSAW Alarm Data shall  be extracted when a t r a c k  has violated or is 
pred ic t ed  t o  v i o l a t e  e i ther  g e n e r a l  terrain or approach path criteria. 
Data to  b e  extracted sha l l  a t  least cons i s t  o f  t h e  following d a b  items: 

Notation o f  whether alarm is assoc ia t ed  w i t h  a General Terrain 
or Appmach Path Rarning 
System time o f  the v i o l a t i o n  
Airc ra ft i d  e n t i f i c a t i o n  
Minirmrn safe a l t i t u d e  
Coordinates of  t h e  v i o l a t i o n  po in t  
Coordimtes o f  cu r ren t  a i rcraf t  pos i t i on  and cu r ren t  v e l o c i t y  
Current a i r c r a f t  a l t i t u d e  and a l t i t u d e  ve loc i ty  
Nuder o f  the d i s p l a y  c o n t r o l l i n g  the a i rcraf t .  

3.1.7.3 CA Data Extract ion 

Extracted data  i t e m  f o r  a i r c r a f t  in c o n f l i c t  shall  cons i s t  o f  a t  least 
the following items: 

(a)  System time 
( b )  Each aircraft 's 

( c l  Each a i r c r a f t ' s  
( d )  Each a i rcraf t ' s  
(e) Each a i r c r a f t  '3 

code 
t r ack  n u a e r ,  and i f  a v a i l a b l e  ACID and beacon 

coordinates  ax! ve loc i ty  
a l t i t u d e  ve loc i ty  and a l t i tude  
associated c o n t r o l l e r  ID. 

( f l  &ta on a c t u a l  v i o l a t i o n .  

The a m u n t  o f  d a t a  l i s t e d  for e x t r a c t i o n  nay cause system perfornance 
degradation, e s p e c i a l l y  if ex t r ac t ion  is performed for a l l  a i r c r a f t  
passing t h e  primary f ï l t e r .  Contractor sha l l  propose keybirird e n t r y ( s )  
which w i l l  preclude system per formnce  degradation. 
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3.1.8 Adaptation bita 

This paragraph o u t l i n e s  the requirenients f o r  MSAW a d  CA t o  be  adaptable  
a t  more than one s i te .  
o f  M S A W  and CA opera t ions  from s i t e - to - s i t e  s h a l l  be  accompUshed. 

By modification t o  these pamneters ,  con t inu i ty  

The following parameters are i d e n t i f i e d  only as a possible list of 
parameters to be used in t h e  d e f i n i t i o n  o f  t h e  M S A W  and CA funct ions.  
It shall  be a t  the d i s c r e t i o n  o f  the con t r ac to r  to mcdify/add/delete 
from t h i s  list and t o  def ine  acronym arwi va lue  limits to each paramoter 
used. 
a t  t h e  c r i t i c a l  d e s i g n  review arid thmughait t h e  developmnt of  t h e  M S A W  
and CA fùnctions: 

An updated list shall be provided to FAA for review and approval 

MSAW High Al t i t ude  F i l t e r  - Defines t h e  a l t i t u d e  above which 
MSAW w i l l  n o t  process Mode-C tracks or con t ro l l e r  entered 
assigned, inter im,  and reported a l t i t u d e s .  
Inhibit Areas - S p e c i f i e s  those areas, i f  any, i n  uhich tracks 
w i l l  be inh ib i t ed  fbom M S A W  processing. 
Nurrber o f  a i r p o r t s .  
Nunber o f  runways a t  each a i r p o r t  arid t h e i r  coordinates.  
Ind ica t ion  o f  the as soc ia t ion  o f  each a u r a l  alarm w i t h  
s p e c i f i c  c o n t r o l  posi t ions.  
Number o f  a u r a l  alarms. 
Approach P a t h  Predic t ion  Warn Time. 
General Terrain Predic t ion  Warn Time. 
Val idat ion threshold to display a le r t  and i n i t i a t e  a u r a l  
alarm. 
Time t o  cease d isp lay  after v i o l a t i o n  has ended. 
Aural alarm chiration. 
Conf l ic t  Alert Separat ion paramrters.  
Nomiml look ahead parameters ( s y s t e m  parameters) are as 
fo u o w s  : 

En -Rou t e  Terminal 

M S A W  - 2 minutes 
CA - 2 minutes 

MSAW - 3 seconds 
CA - 40 seconds 

These are the m a x i m  times assoc ia ted  with applying the MSAW 
and CA a l g o r i t h m  for pred ic t ing  the occurrence o f  a MSAW or 
CA v io ia t ion .  

. 
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3.1 09 S p e c i a l  Requirements 

3.1 .9.1 
Pragram 

MSAW/CA I n t e r f a c e  with EARTS Mosaic Sof'tkre @erationa1 

Contractor s h a l l  provide t h e  capability to perform ElRTS a s s e a l y  and 
b u i l d  f i n c t i o n s  while the  opelrational software pragram is ZUM- on- 
Une. 

The o p e r a t i o n a l  software m d i f i c a t i o n s  f o r  t h e  M S A W  and CA func t ions  
shall be scheduled i n t o  the EARTS-M lattice s t r u c t u r e  in such a fashion 
as  t o  e l imina te  data i n t e r f e r e n c e  with o t h e r  FARTSM tasks .  P rov i s ions  
shall be made t o  prevent  system tine-wts such as monitor c lock 
i n t e r r u p t s  a s  well a s  to provide a n  even d i s t r i b u t i o n  o f  processor 
u t i l i z a t i o n  w i t h i n  the MPE scheduler lat t ice and cycle  framework. This 
should b e  accomplished by r e d u c h g  mmry queuing arid processor  wait- 
time due t o  post-task requirements as well as incorporat ing any o t h e r  
programing and/or da ta  base arrangerrent techniques t h a t  would b e  
p r a c t i c a l  t o  implement. 
M S A W  and CA d a t a  processing loss plus they shal l  have s u f f i c i e n t  excess 
capac i ty  to allow f o r  fitum systems expansion. 

The methods use  n u s t  be designed t o  prevent  any 

A d e s c r i p t i o n  o f  and r a t i o n a l e  for these p r o v i s i o n s  in w r i t t e n  form 
shall b e  provided and shail incluide but n o t  be l i m i t e d  t o  the 
foUowing: 

(a) 
wi th  a w r i t t e n  explanation as to how and why they were chosen 

S p e c i a l  programing techniques and data base arrangearints used 

( b )  MPE l a t t i c e  and cycle  configurat ion used with w r i t t e n  
explanat ions a s  to approaches taken in developing the p a r t i c u l a r  
conf igu ra t ions  chosen. 

( c l  Test methods and r e s u l t s  used to Justif'y or re ject  a 
p a r t i c u l a r  l a t t i c e  and/or cycle  configurat ion.  

( d )  General g u i d e l i n e s  used in t h e  design, developrent and 
opt imizat ion o f  the conf igu ra t ions  including any timing s t u d i e s  and 
t h e i r  results. 

(e)  A w r i t t e n  g e n e r a l  expiariation of t h e  philosophy of  multi-  
processing task scheduling design in s u f f i c i e n t  d e t a i l  t o  g i v e  the 
reader a s t a r t i n g  p o i n t  and gene ra l  approach to b e  taken in 
developing or changing a l a t t i c e / c y c l e  configurat ion.  

( f )  
ve r s ions  of the EARTS-M s y s t e m  with MSAW and CA. 

A list of rmpping r e s t r i c t i o n s  for t h e  debug arid non-debog 

(g)  A w r i t t e n  explanat ion o f  what to look for, what t o  avoid, when 
adding/delet ing tasks, increasing/decreasing track f i l e  sizes, 
adding/delet ing cm-call program,  adding senso r s  a d  =king any 
minor or m j o r  modifications t o  the de l ive red  system. This u r i t e -  
up &ali  i nc lude  what effect  t h e  v a r i o u s  b u i l t - i n  system 
c o n s t r a i n t s  such as  mapping r e s t r i c t i o n s ,  la t t ice  structure, s y s t e m  
timing, &ta base s i z i n g ,  w i l l  have h the  implementation o f  any 
modif icat ions including memq queuing and l a t t i c e / c y c l e  
mod i M c a t  i o n s  . I -24 - 
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Contrac tor ' s  Initial rationale shall be  a t o p i c  of discuss ion  during the 
system requirements review and the final r a t i o n a l e  and desc r ip t ion  shall 
be del ivered a t  t h e  c r i t i ca l  des ign  review. 

3 .1.9.2 Q e r a t l o r r a l  Softuare  Scheduling 

The ope ra t iona l  sof tware a d d i t i o n s  sha l l  be designed to have minimum 
inpact on the exis i t ing EARTS-M ia t t ice  structure. 
func t ions  sha l l  b e  scheduled within t h e  la t t ice  s t r u c t u r e  t o  eliminate 
data i n t e r f e r e n c e  with e x i s t i n g  EARTS-M tasks .  Provis ions shall be  made 
to prevent  system t ime-outs  by the W E ,  and to provide a mre even 
d i s t r i b u t i o n  o f  processing t ims  wi th in  l a t t i ces .  This method shall be 
designed to prevent  any d a t a  processing loss. 

The CAand MSAW 

rJ0 degradat ion o f  EARTS s y s t e m  t h r o u g b u t  w i l l  be  acceptable.  

The jud ic ious  use  o f  a d d i t i o n a l  mthods o f  d a t a  p ro tec t ion  pay b e  used 
in add i t ion  t o  the MPE l a t t i c e  s t r u c t u r e  to ensure  p ro tec t ion  f r o m  
mul t ip le  tasks access ing  t h e  same data f i l e s  s imul tanemsly .  
b e  taken t o  ensure  tha t  t he  employed method does  not  s l o w  down the 
E A R T M  system a t  t rack  capaci ty  ard t h a t  t h e  system w i l l  have excess 
t r a c k  processing capaci ty  embedded w i t h i n  its design for poss ib l e  fùture 
ex pansion. 

Case mst 

A w r i t t e n  d e s c r i p t i o n  o f  t h e  initial des ign  r a t i o n a l e  alid s e l e c t i o n  
process  sha l l  b e  presented during the system requirements review wi th  
f i n a l  dec i s ion  rmde d u r i n g  the  c r i t i c a l  des ign  review. F i n a l  w r i t t e n  
documentation shall be de l ivered  during acceptance testing. 

3.1.9.3 Opera t iona l  Data Pro tec t ion  

Test and Sets, or a similar type of  &ta  p ro tec t ion ,  shall be used in 
a d d i t i o n  t o  t h e  MPE l a t t i c e  s t r u c t u r e  as  required t o  insure p ro tec t ion  
f r o m  a l t i p l e  tasks accessing the  same d a t a  f i l es  s i m l t a n e o u s l y .  The 
ope ra t iona l  sof tware design s h a l l  add res  the use of test  and sets, and 
hou t h e i r  iw lemen ta t ion  w i l l  i n su re  that a l l  d a t a  f i l es  are protected.  
A d e s c r i p t i o n  o f  and t h e  r a t i o n a l e  fo r  t h e  use  of  t e s t  and sets s h a l l  be  
p r w i d e d .  While test and sets c a n  be u t i l i z e d  t o  p r o t e c t  data, t h e  test 
and se t s  should n o t  b e  allowed to cause system time-xts, e.g., i f  a 
f i l e  has  been tes t  and set, then processing should go on t o  the next  
f i l e  and con? back to t h e  t e s t  and set f i l e  af ter  o t h e r  f i l e s  have been 
processed. 
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3.1.9.4 Perfornance 

MSAW Per forirance 

(a) M S A W  pmgram &ai l  process  a capaci ty  of 700 tracks.  

( b )  MSAW processing shall not exceed 30 p e m e n t  of  an IOPB for a 
maximum nunber o f  a i rc raf t  within t h e  area o f  j u r i s d i c t i o n  o f  350 
a i r c r a f t  w i th  75 pe rcen t  associated tracks w i t h  an avaiiable 
a l t i t u d e .  

(c)  MSAW s h a l l  n o t  de l ay  E A R T S M  t r a c k e r  throughput. 

( d )  MSAW shall not i nc rease  response time o f  o the r  EBRTS 
funct ions.  

(e) MSAW sha l l  p r e s e n t  a n  a le r t  a t  least 20 seconds p r i o r  to a 
v i o l a t i o n  95 percent  o f  the t i m e  f o r  which 3 consecutive scans o f  
d a t a  i n d i c a t e  a n  a le r t  should be  given. 

( f )  
f o r  which 3 consecut ive scans o f  d a t a  indicate a n  a le r t  shculd b e  
given. The 0.01 percent  f i gu re  is the b a s i s  f o r  establishing a 
m i m u m  false  alarm rate. 

MSAW shall m i s s  no more than 0.01 percent  o f  a l l  v i o l a t i o n s  

CA Performance 

(a )  CA program s h a l l  p m c e s s  a capacity o f  700 tracks.  

(b) CA processing and data base sha l l  not exceed 170 percent  o f  a n  
IOPB f o r  a maximum n u d e r  o f  a i rc raf t  within the area o f  
J u r i s d i c t i o n  of  350 aircraft  w i t h  75 pe rcen t  associated tracks w i t h  
an a v a i l a b l e  a l t i t u d e .  

(c) CA s h a l l  n o t  delay E A R T H  tracker thmughput. 

( d )  CA shall no t  increase response time o f  o the r  EARTS f inc t ions .  

(e )  CA sha l l  p re sen t  a n  a l e r t  w i t h i n  20 seconds p r i o r  to a 
v i o l a t i o n  95 pe rcen t  o f  the t i m  f o r  which 3 consecutive scans o f  
data i n d i c a t e  a n  a le r t  shai ld  be  given. 

( f )  CA shall  m i s s  no more than 0.01 percent  o f  a l l  v i o l a t i o n s  for 
which 3 consecutive scans of  d a t a  indicate a n  a ler t  should b e  
given. The 0.01 pe rcen t  f i g u r e  is t h e  bas i s  f o r  e s t a b l i s h i n g  a 
naximum false  alarm rate. 
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3.2 SUPPORT (OFF-LINE) RlQmP1RiTS 

The following paragraphs d e a l  pr imar i ly  w i t h  the off-line prcgmns  
necessary to insure proper  opera t ion  o f  t h e  a l t i tude  t racking ,  M S A W  a d  
CA f i n c t i o n s  and to allow for data base genera t ion  o f  both f i m t i o n s .  

3.2.1 Data Reduction 

The cu r ren t  EKRT o f f - l i n e  data reduct ion program, CDR Editor ,  s h a l l  b e  
modified to reduce the  extracted data ou t l ine  i n  paragraph 3.1.7. The 
CDR Edi tor  s h a l l  provide t h e  necessary f i n c t i o n s  to assis t  in t h e  
a r a l y s i s  o f  the pe r fo rmnce  o f  the Altitude Tracking, MSAW and CA 
func t ions ,  and to  aid dTC personnel  in t h e  post  i nc iden t  ana lys i s  of 
warning events.  All c u r r e n t l y  defined c a p a b i l i t i e s  to f i l t e r  output 
da t a  s h a l l  b e  appl ied  ta the  new defined e x t r a c t i o n  d a t a  classes ani 
those f i l t e r s  deemed app l i cab le  to each = t r a c t i o n  data class shall be  
defined a t  t h e  c r i t i ca l  des ign  review. 

3.2.2 Data Base Generation and Maintenance 

A new o f f - l i ne  program shal l  be  pmvided to f ac iu t a t e  genera t ion  ard 
maintenance o f  geographica l  data. 
f o  il0 wing Input  /Output. devices  : 

This prcgram shall u t i l i z e  the  

(a)  A WD t o  d isp lay  maps arid to genera te  t h e  d a t a  through 
keyboard entries def ined  by the cont rac tor .  

(b) A d i s k  on which b s t o r e  t h e  d a t a  ( f o r  later reference) .  

( c )  A p r i n t e r  b list the  maps f o r  v e r i f i c a t i o n  

(d)  
p l o t t e r  a t  FAATC can p r w i d e  maps as needed. 

All geographic r e fe rence  p o b t s ,  such as sensors ,  s h a l l  be  en te rab le  as 
Lat i tude / longi tude  or as range/azimth f r o m  a known reference(i.e., 
radar, VOR).  The synbols f o r  t hese  re ference  p o i n t s  s h a l l  b e  displayed 
on the PVD (in coord ina tes  of' the stereographic  plane)  as they are 
defined. The c a p a b i l i t y  to add, delete, change, and move sy~&ols  s h a l l  
b e  provided. 
n o t  r equ i r e  r e d e f i n i t i o n  of  these synbols ;  Le., a minima1 nuIrber of 
entries shall resul t  in the repos i t ion ing  of  the synbols r e l a t i v e  t o  t h e  
new s t e recg raph ic  plane. 
same usage as they have in the c p e r a t i o r a l  program. 
t rackbal l  s h a l l  b e  allowed to de f ine  a pos i t ion .  
t r a c k b a l l  s h a l l  be displayed in a readcut area on the PVD as  a 
la t i tude / long i tude  or range/azimuth from a n  o p e r a f n r 4 e f i n e d  r e fe rence  
ao that the p o s i t i o n  can be  v e r i f i e d .  
the f i n c t i o n a l  capabiiities o f  t h i s  program r e l a t i v e  t o  s p e c i f l c  nap 
da ta. 

A Magnetic t ape  u n i t  to  generate t a p e s  so that  t h e  Calcou@ 

Fur the rmre ,  t he  addi t ion  or d e l e t i o n  o f  a sensor  shal l  

The range arid o f f s e t  swi tches  s h a l l  havae t h e  
Usage o f  the 

The coord ina tes  of t h e  

The following paragraphs describe 
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3.2.2.1 Geographic b p  Data Base 

The or ig ina l  EARTS geographic nap disc  writing m u t i n e  (GKIWRT) is not 
c o w a t i b l e  with the &sah EARTS opera t iona l  software pragram. Ins t ead  
of iriodif'ying GEOWRT, the  necessary f i n c t i o n s  s h a l l  b e  incorporated in to  
this new prcgram. The capability t o  gene ra t e  a l i  of the gecgraphic map 
symbols t h a t  are c u r r e n t l y  displayed by the EARTS o p e r a t i o n a l  pmgram 
shall be provided. These synbols shall be displayed on t h e  PVD as they 
would b e  by the o p e r a t i o n a l  program. 

3.2.2.2 MSAW Data Base 

The !SAW func t ion  r e q u i r e s  t h e  d e f i n i t i o n  of runmys ,  a i r p o r t  areas, and 
al t i tudes associated wi th  e . i ther  polygons or mosaic map areas. Runway 
d e f i n i t i o n  s h a l l  b e  accomplished by en te r ing  the coordinates  of one o f  
t h e  runway endpoints or t h e  runway cen te rpo in t ,  in l a t i t ude / long i tude  or 
range/azimuth from a known re fe rence  point.  The d i r e c t i o n ,  length o f  
t h e  runway in feet, and t h e  mnway i d e n t i t y  shall be spec i f i ed .  
mnway heading m l a t i v e  t o  m g n e t i c  no r th  ( n o t  necessa r i ly  the appmach 
headings) shal l  b e  t e q o r a r i l y  displayed in a readait area as well as 
t h e  runway in its r e l a t i v e  pos i t i on .  These ninuay coord ina te s  can then  
be used as  a s t a r t i n g  po in t  f o r  d i sp l ay ing  the apprcp r i a t e  symbology s 
p a r t  o f  t h e  geographic maps. Each a i r p o r t  a=a s h a l l  be  d e f i n e d  
a u t o n a t i c a l l y  so that it envelcps a l l  o f  t he  naraially defined runways 
(and t h e i r  assumed approaches) a t  t h a t  a i r p o r t .  The d e f i n i t i o n  o f  
polygons shal l .be allowed us- the following tw mrthods: 

The 

(a) A ser ies  o f  t h r e e  t o  15 v e r t i c e s  t h a t  forms a convex polygon. 

( b )  
c i r c u n s c r i b e i  about a c i r c l e  where t h e  keybcard en t ry  s p e c i f i e s  t h e  
nuber of v e r t i c e s ,  the c e n t e r  of the circle,  t h e  r ad ius  o f  the 
circle,  and the n u b e r  o f  degrees to r o t a t e  t h e  polygon. 

By specis ing a r e g u l a r  polygon of  three t o  15 v e r t i c e s  

The association o f  a l t i tudes t o  square b i n s  shal l  be  allowed using the 
foiiowing th ree  methods: 

( b )  By specifying a p a r t i a l  (or whole) mw (or colum) of  b i n s  
(the cutput of  which is the same a s  en te r ing  each o f  the b i n s  
i n d i v i d u a ì l y l  . 
(cl By specif'ying as convex polygon t h a t  i n t e r s e c t s  wi th  or 
envelapa s e v e r a l  b i n s  (this polygon is i d e n t i c a l  t o  those polygons 
defined above b u t  i t  is n o t  saved f o r  l a t e r  r e fe rence ;  it merely 
facilitates the a s s o c i a t i o n  o f  one a l t i t u d e  t o  several b ins) .  
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3.2.2.3 CA Data Base 

The CA func t ion  r e q u i r e s  t h e  d e f i n i t i o n  of runways and a i r p o r t  areas. 
W i t h  MSAW inplemented, this will be done as p a r t  of  the data base 
gene ra t ion  descr ibd in paragraph 3.2.2.2. 
accomplished by en te r ing  the coordinates  of one of  the ninway endpoints 
or t h e  runway cen te rpo in t ,  in l a t i t u d e / l o n g i t u d e  or range/azhth fiom a 
known reference point .  The d i r e c t i o n ,  l eng th  of  t h e  runway in feet, and 
runway i d e n t i t y  s h a l l  be  specified.  
automatical ly  so that it envelcps a l l  o f  the iranually defined runways 
and t h e i r  assured approaches. 
i n h i b i t  function whereby the c o n t r o l l e r  is a b l e  t o  s e l e c t i v e l y  inhibit  
a i rcraf t  i n  certain areas such as a t  or near  a i r p o r t s  or o t h e r  s p e c i f i e d  
areas) may be  descr ibed  by us- the following tm  methods: 

Runway d e f i n i t i o n  shall be 

Each a i r p o r t  area shal l  be  def ined 

S p e c i a l  CA i n h i b i t  areas/ploygms ( C A  

(a) 
form a convex polygon. 

By specif‘ying a series of  t h r e e  t o  15 (4 b i t s )  v e r t i c e s  t h a t  

(b) 
( t h r e e  t o  15) w i l l  be  entered f r o m  the keyboard, which u i l l  be 
circumscribeci about  a circle whose c e n t e r  and r a d i u s  will be 
entered f r o m  the keyboard. 

By c r e a t i n g  a r e g u l a r  polygon, the number o f  v e r t i c e s  of  which 

3.2.2.4 Mosaic b p  Data Base 

The e n t i r e  coverage area ia divided into squares.  
msaic area is 16 NI1 on a side. The c a p a b i l i t y  t o  specify and d i s p l a y  
t h e  foilowing items f o r  each area shall b e  provided: 

Each square in the  

( a )  Preferred Sensor: The c o r m l a t e d ,  transformed coordinates  of 
t h e  p re fe r r ed  sensor are used f o r  d i sp l ay  a i tpu t .  

(b) Supplemental Sensor: The. sensor associated with the second 
EARTS t r a c k ,  used to suppor t  t h e  p re fe r r ed  track, ta smoth nnsaic 
boundary t r a n s i t i o n s  and t o  provide termiral ATC tracking data. 

(cl Backup Sensor: The sensor  r ep lac ing  t h e  s u p p l e n m t a l  (or 
pre fe r r ed  i f  the supplemental is an ASR) when the sensor hils. 

( d )  Preferred Primary: The sensor  used for  radar only r e p o r t s  if 
the p re fe r r ed  sensor is a beacon-only. 

(e) Terminal Lidicator: I d e n t i Q i n g  t h e  suppleniental a s  a n  ASR 
used for termiml ATC. 

( f )  Altimeter Se t t i ng :  An index def ining which o f  64 c o r r e c t i o n  
factors t o  be used f o r  Maie4 data. 

( g )  RTQC Data: I d e n t i f i e s  various p a i r s  o f  t h e  previously defined 
sensors which can  be used f o r  sensor r e g i s t r a t i o n  a n a l y s i s ,  where 
r e g i s t r a t i o n  a m l y s i s  is assigned p e r  radar p a i r  n o t  by radar s o r t  
b OX. 
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